During the past decade, new studies have continued to shed light on the role of neuroendocrine regulation of downstream physiological and biological pathways relevant to cancer growth and progression. More specifically, our knowledge of the effects of the sympathetic nervous system (SNS) on cancer biology has been greatly expanded by new data demonstrating how the cellular immune response, inflammatory processes, tumor-associated angiogenesis, and tumor cell invasion and survival converge to promote tumor growth. This review will summarize these studies, while synthesizing clinical, cellular and molecular research that has continued to unearth the biological events mediating the interplay between SNS-related processes and cancer progression.
Introduction
Biobehavioral factors, such as chronic stress, have long been thought to affect many health processes, including cancer (Antoni et al., 2006) . To better understand the effects of chronic stress on human disease, it is imperative to study the biological mechanisms underlying this process. The past decade has produced a substantial amount of new work that has shed light on the role of neuroendocrine regulation of physiological pathways in cancer growth and progression. While there is mounting evidence suggesting that neuroendocrine stress mediators can enhance cancer progression, clinical data have remained largely inconsistent in their support of a relationship between behavioral risk factors and cancer initiation. Here, we summarize current knowledge about the potential influences of stress-induced neuroendocrine responses on key cellular and molecular processes that lead to cancer progression and highlight recent advances in this field ( Fig. 1 and Table 1 ).
Stress response
The stress response is a complex process that is largely mediated by the sympathetic nervous system (SNS) and the hypothalamic pituitary adrenal (HPA) axis (Glaser and Kiecolt-Glaser, 2005) . Once these compartments are activated, catecholamines and glucocorticoids are released into the bloodstream or directly by neurons into various organs. Epinephrine (Epi) and norepinephrine (NE) act as hormones and neurotransmitters that are able to control physiological responses while mediating the ''fight-orflight'' stress response that is responsible for rapid elevation of blood pressure, increased heart rate and release of glucose from energy stores. Conversely, the third catecholamine, dopamine (DA), serves as a neurotransmitter that primarily functions to mediate the body's ability to sense pleasure and pain. Besides catecholamines, glucocorticoids are also involved in the stress response and can control many normal physiological activities such as circadian rhythms, immune function and restoration of homeostasis (Glaser and Kiecolt-Glaser, 2005) . Although stress can be divided into many categories such as physical, mental, emotional, social, or biological, it is mainly grouped into two major types: acute and chronic. In this review, we will focus on chronic stress conditions that keep the body in a constant state of ''overdrive'', leading to deleterious downstream effects, deregulating the stress response and negatively affecting many organs systems (McEwen, 1998) .
It is important to note that during chronic stress, NE and Epi remain elevated, while DA levels are quickly depleted following an initial increase in the acute phase (as reviewed in Moreno-Smith et al., 2010) . This shift in catecholamine levels can result in a more conducive microenvironment for tumor growth (Antoni et al., 2006) . For example, in the rat, it is well known that SNS-induced catecholamine release can play a role in the regulation of peripheral organs, such as the ovary, where stress hormones affect ovarian hormone production and menstrual cycle (Aguado and Ojeda, 1984; Ben-Jonathan et al., 1984) . Interestingly, rat ovaries have significantly higher catecholamine levels than those found in
